PULSE_INPUT

VCC

&

c2
0.1uF | 0.001uF
. . R2
=i 6
R1
2 49.9
ADS001AR/AD
604
c4
0.1uF | 0.001uF
VEE — =i
R3
604
vce
c6
0.1uF | 0.001uF
. . R5
=i 6
R4
2 49.9
ADS001AR/AD
604
cs
0.1uF | 0.001uF
VEE — =i
R6
604
vce
c10
0.1uF 0.001uF
. . R8
=i 6
R7
2 49.9
ADS001AR/AD
604
c12
0.1uF 0.001uF
VEE — =i
R9
604
vce
c14
0.1uF | 0.001uF
. . R11
=3 6
R10
2 49.9
A AD8001AR/AD
604
C16
0.1uF | 0.001uF
VEE — =i
R12
604

< negoutA

< negoutB

< negoutC

< negoutD

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board

Monday, December 15, 2003

Size  |CAGE Code DWG NO IRev
B 10-1174-1 |
|
Scale Sheet ‘

| 2




negoutA <<

vee uUs us
17 | |1pF 20 | | 1pF
C19 A s1 D1 [ < . (a1 H st D1 [2 = <Qs
14 15 C21 |[1pF 14 15 C22 | [1pF
[ oaur [ o.001uF s2 D2 {Q2 s2 D2 <Q6
= = R13 11 | g3 D3 |10 €23 | |1pF Q3 11 | o5 D3 |10 C24 | |1pF Q7
6 s4 D4 7 C25 | |1pF <Q4 6 s4 D4 7 C26 | |1pF <Q8
49.9 CTL1 1 12 VDD VSS CTL5 1 12 VDD VSS
IN1 NC c29 c30 IN1 NC c31 c32
c28 CTLZ__16 f\p VDD }T{ l—o CTL6 16 1 |\, VDD }T{ l—o
CTL3 9 . O.1uF 0.1uF CTL7 g . O.LuF 0.1uF
T o0.1ur | o0.001uF IN3  GND j—“I = IN3  GND j—“I =
= = TL4 TL
VEE = - = 81 N4 vss 4 CTL8 8 fng vss 4 p1
R14 ADGG11YRU ADGG11YRU
AAN 1], , L2
3l 2la
953 5 5 6 6
4 7 8 8
Q1 9 10
vee us u10 Q2 11 21 ig 12
31s1 D1 [-2 €35 | {1pF <Q9 31s1 D1 [-2 €36 | {1pF <Q13 Q3 13 173 14 14
C34 Q4 15 |75 16 |16
14 15 C37 | |1pF 14 15 C38 | |1pF Q5 17 18
0.1uF | 0.001uF S2 D2 Q10 S2 D2 Q14 06 19 g ;g >0
— — 1pF 4 1pF 7
- - 11 | o3 D3 |10 €39 | [1p { Q11 11 | o3 D3 |10 C40 | [1p Q15 Q 21 |5 oo |22
R15 Q8 23 23 24 24
6154 D4 |-L ca1 | {1pF {Q12 6154 D4 |-L €42 | |1pF <Q16 8?0 ;? 25 26 gg
49.9 CTLY 1 e \e | 12 VoD VSS CTL13 3 | o \e | 12voD vss 011 59 % gg 20
ADS001AR/AD ca3 ca4 cas c45 Q12 ar |2 o[22
CTLI0 16 f o VDD l—o CTLA 16 1 |\, VDD l—o Q13 33 {33 34 |34
C47 Q14 35 | o5 36 |-36
CTL1l g . O.1uF 0.1uF CTL15 g . O.LuF 0.1uF Q15 27 a3
T o0.1ur | o.001uF IN3  GND —5—“I = IN3  GND —5—“I = 516 293 % 0
VEE — —_ CTL12 8 4 CTL16 g 4 Q17 41 42
IN4 VSS IN4 VSS 518 e j;%, 3421 a2
R16 ADGG11YRU ADGG11YRU Q19 a5 |33 ae s
ANN Q20 47 | 45 45 |48
Q21 49 | 49 50 |50
953 Q22 51 51 52 52
Q23 53 {53 54 |54
Q24 55 56
25 55 56 (20
vee U1l u1s 59 g; 28 50
1| |1pF 2 | |1pF
cs0 3{s1 D1 2 cs1 ] 1ip <Q17 3{s1 D1 2 €52 11ip <Q21 gé 61 62 2421
63 64
14 15 C53 | [1pF 14 15 C54 | [1pF
[ oaur [ o.001uF s2 D2 <Qis s2 D2 <Q22
= = . 1o, b3 |10 C55 | [1pF <019 1o, b3 |10 C56 | [1pF <023 TSS-132-B-G-D-RA
6 61gy Da 2 C57 | |1pE < Q20 ol Da L C58 | |1pFE Q24
49.9 CTL? 4 12 VDD VSS CTL21 1 12 VDD VSS hN
ADSO01AR/AD IN1 NC ce1 ce2 IN1 NC ce3 ce4 —=
TLL TL22
c60 CTLI8 16 | \o VDD }T{ l—o < 16 f N2 VDD }T{ l—o
CTL19 g . O.1uF 0.1uF CTL23 g . O.1uF 0.1uF
T o1uF [ o000wF IN3  GND j—“I = IN3  GND j—“I =
VEE = = cTi20 g, Vs |4 cTiza g ||, Vs |4
R18 ADGB11YRU ADGG11YRU
AN\
953

CTL[1:96] <K

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board

Monday, December 15, 2003

Size  |CAGE Code DWG NO IRev
B 10-1174-1 |
|
Scale Sheet ‘

| 2




negout <

vee u16 U14
ce6 s p1 {2 cer | |F 25 alq, oL l2 C69 | |[10F ¢ 100
“Toaue [ ooowr 52 p2 15 CE8 R Q26 e p2 |15 €70 |1BE ¢ Qa0
3 = = R10 11 | g3 D3 |10 €71 ||1pF Q27 11 | o5 D3 |10 C72 | |1pF Q31
61gy Da L C73 | |1pF { Q28 61 gy Da L C74 | |1pF Q32
5 49.9 CTL25 il el 12 VDDC77 - VSS crze 4|, el 12 VDDC79 a0 VSs
c76 CTL26 161 N2 VDD }T{ |—< CTL30 16 1 |\, VDD }T{ l—o
Towi T ocowr cTL27 9 | s onp [-5-]|i oauF _| o01uF crst o, onp [-5-]|i oauF _| o01uF
— p— TL2 TL32
VEE = - cTL28 81 N4 vss 4 CTL32 8 f\ng vss 4 P2
R20 ADGB11YRU ADGB11YRU
AAN é 1 2 i
953 5 g g 6
4 7 8 8
Q25 9 10
vCce u19 u17 026 11 21 12 12
cs1 351 D1 2 c84 | |1pF <{Q33 351 D1 2 86 | |1pF Q37 8% 12 13 14 12
15 16
c85 | | 1pF c87 | | 1pF 29
T o1ur [ o.001F 14 1 5o D2 18 B {Q34 141 5 D2 18 B Q38 830 17 1g (18
L - 19 20
— = 1pE 1pF 1
3 = = o1 11 | o, b3 |10 css | |1p <Q35 1 | g D3 |10 C89 ||1p <Q39 822 2115, 5o |22
23 | 53 24 |24
6154 D4 |-L €90 | {1pF < Q36 6154 D4 (L C€o1 | {1pF < Q40 822 ;? 25 26 gg
5 49.9 CTL33 i ne | 12 VoD VSS CTL37 1| 1 e | 12 VPP VSS Q35 29 % §S 30
ADS00LAR/AD co4 co5 c96 c82 036 ar |22 o
CiL34 16 1 1n2 VDD |—< CTL38 16 1 |\, VDD I—« Q37 33 33 34 34
C9a3 Q38 35 35 36 36
CTL35 9 . 0.uF 0.1uF CTL39 g . 0AuF 0.1uF 039 37 a3
T o0.1ur | o.001uF IN3  GND —5—“I = IN3  GND —5—“I = 540 293 % 0
VEE — = TL TLA 71
- - CTL36 81 N4 vss 4 CTLA0 8 fng vss 4 842 jé 41 42 ﬁ
R22 ADG611YRU ADG611YRU 043 TS 32 jg 16
ANN Q44 47 | 45 45 |48
Q45 49 | 49 50 |50
953 Q46 51 | o) 5o |52
Q47 53 {53 54 |54
Q48 55 56
25 55 56 (20
vee u21 u22 20 57 58 (o8
59 60
1pF 100 [ 1pF
cos 3{s1 D1 2 €99 111p <Qa1 3{s1 D1 2 €100 |1p <Qa5 gé 61 62 2421
63 64
T oaur | o.001uF 14 s2 p2 12 clof {1oF <Q42 o ) D2 8 €102 L1pE <Qa6
3 = = - 1o, b3 |10 c103| | 1pF <043 1o, b3 |10 c104| | 1pF Qa7 TSS132-B-G-D-RA
6 6 sa D4 7 C105| [ 1pF <Q44 6 sa D4 7 C106| | 1pF <Q48
5 49.9 CTL4L 1 12 VDD VSS CTL45 1 12 VDD VSs e
ADSO01AR/AD IN1 NC C109 C110 IN1 NC c111 c112 —=
TL42 TLA
c108 < 16 f N2 VDD }T{ |—< CTLAB 16 {2 VDD }T{ l—o
Torur T ooor CTL43 9 | s ono 1-5]|1 oauF _| ouF cTL47 o |\ ono 5|1 oauF _| o0uF
= — TL44 TLA
VEE = = = 8 N4 vss CTLA8 8 1 ng vss -4
R24 ADG611YRU ADGG11YRU
AN\
953

CTL[1:96] <K

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board

Monday, December 15, 2003

Size  |CAGE Code DWG NO IRev
B 10-1174-1 |
|
Scale Sheet ‘

I




negoutC <<

vee U24 u23
cne alg, o1l2 c113 | 1pF <049 alg, o1l2 C114] | 1pF <053
14 15 C117| | 1pF 14 15 C118| | 1pF
[ 0aur [ o.001uF S2 D2 <Qs0 S2 D2 { Q54
= = R25 11 s3 p3 -0 CUFUPE L os1 1 s3 D3 L0 CL2OUIBE L oss
g 6, s |2 c121] | 1pF Q52 6|, oa |2 c122| | 1pF < Q56
49.9 CTL49 1 12 VDD VSS CTL53 1 12 VDD VSS
ADSO01AR/AD IN1 NC c125 C126 IN1 NC c127 c128
c124 €0 1642 vop }T{ I—« CIet16 N2 vop }T{ I—o
CTL51 9 0.1uF 0.1uF CTL55 g 0.1uF 0.1uF
T o1ue | o0001uF IN3  GND —5—“I = IN3  GND —5—“I ==
VEE — — CTL52 3 IN4 VSS 4 CTL56 g IN4 VSS 4 b3
R26 ADGB11YRU ADGB11YRU
1 1 2 2
3 3 4 4
953 515 6 8
v 7 3 8
Q49 9 10
VCC u27 u28 Q50 11 ?]_ ig 12
31s1 D1 |2 C13q | 1pF Q57 3151 D1 -2 €132 |1pF Q61 Q51 13 113 14 |14
C130 Q52 15 15 16 16
14 15 C133| | 1pF 14 15 C134] | 1pF Q53 17 18
0.1uF | 0.001uF s2 D2 Q58 s2 D2 Q62 054 19 g ;g >0
= = R27 11 s3 p3 (10 CL3YUIE < Qso 111 s3 p3 (0 CL3g LIF Q63 e 221 222
23 24
0
. 6154 D4 L el3q et < Q60 6154 D4 L CL38 LIPL <Qs4 e 25 25 26 |28
49.9 CTL57 1 e N | 12 VDD VSS CTL6l 1 | 0 ne | 12 VoD VSS 059 59 % gg 20
ADSO01AR/AD C140 c141 c142 c143 Q60 a1 |2 =2
CTL58 16 13 CTL62 14 13 061 23 24
c144 IN2 VDD }T{ I—“ IN2 VDD }T{ 4 062 Y gg gg 26
CTL59 9 0.1uF 0.1uF CTL63 g 0.1uF 0.1uF 063 27 ag
0.1uF_| 0.001uF IN3  GND _5_“| = IN3 GND _5—“| = Q64 a9 | 30 3 [a0
VEE — —_ CTL60 3 4 CTL64 g 4 Q65 41 42
IN4 VSS IN4 VSS 68 4l ?é 121 42
R28 ADGG11YRU ADGG11YRU Q67 a5 4 o [Cas
Q68 47 | .5 45 |48
Q69 49 | 49 50 |50
953 Q70 51 51 52 52
Q71 53 | 53 54 |54
Q72 55 56
251 55 56 (20
VCC U3l u29 ) g; 28 80
c147 Hst D1 (2 Clag IE L qes s D1 (-2 Clag LIBE Qoo 611 61 62 (62
63 64
14 15 C149| | 1pF 14 15 C150| | 1pF
[ 0aur [ o.001uF S2 D2 <Qs6 S2 D2 {Q70
= = 151 | 1pF 152 | 1pF TSS-132-B-G-D-RA
- - R29 111 s3 p3 H@ €154 Hip <Qs7 111 s3 p3 H@ £152 | 1p <Qn1 SS-132-B-G
& 61y o4 2 C153| | 1pF { Q68 3 D4 L C154 [1pF {Q72
49.9 CTL65 1 12 VDD VSS CTL69 1 12 VDD vSs e
ADB001AR/AD IN1 NC c157 C158 IN1 NC C159 C160 =
C156 CTLEG 16 N2 VDD p CTL7016 | |\ VDD p
CTL67 9 0.1uF 0.1uF CTL7L g 0.1uF 0.1uF
T o1ue | o0001uF IN3  GND —5—“I = IN3  GND —5—“I ==
VEE —= = CTL68 8| s Vs |4 CTL72 8 |\ Vs |4
R30 ADGB11YRU ADGB11YRU
953

CTL[1:96] <<

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board

Monday, December 15, 2003

Size  |CAGE Code DWG NO IRev
B 10-1174-1 |
|
Scale Sheet ‘

I




negoutD <&

vee u33 u32
c163 H s1 D1 [ CIOLLIPE Q73 381 D1 2 165 L1pE Q7
14 15 C164| | 1pF 14 15 C166| | 1pF
[ o0aur [ o0.001uF S2 D2 Q74 S2 D2 Q78
= = 167] | 1pF 168| | 1pF
- - ra1 11| o3 D3 10 €167 |1p Q75 11 | g3 D3 |0 €168l | 1p Q79
6 6 s4 D4 7 C169| | 1pF <Q76 6 s4 D4 7 C170| | 1pF <Q80
49.9 CTL73 1 12 VDD VSS CTL77 1 12 VDD VSS
ADS001AR/AD IN1 NC c173 C174 IN1 NC c175 C176
c172 CILrd 16 |n2 VDD }T{ l—o CTL78 16 1 |\ VDD }T{ l—o
CTL75 q . O1uF 0.1uF CTL79 g . O.1uF 0.1uF
T o0.1ur | o.001uF IN3  GND —5—“I = IN3  GND —5—“I =
- - CTLTE 81 |N4 vss 4 CTL8O 8 f\a vss 4 pa
R32 ADG611YRU ADG611YRU
1 1 2 2
3l 2l
953 215 6 8
z 7 8 8
Q73 9 10
VCC uU36 u37 074 11 ?1 ig 12
3151 p1 2 C179 | 1pF <Qs1 3151 D1 2 C183) | 1pF <Qss Q75 13 113 14 4
C178 Q76 15 15 6 16
14 15 C180] | 1pF 14 15 C184) | 1pF Q7 17 18
0.1uF | 0.001uF S2 D2 <Q82 S2 D2 Q86 O78 19 i; ;g 0
- = 11 | o3 D3 10 C181 | 1pF £ Q83 11 | o3 D3 |10 C190( | 1pF Q87 Q79 21 | 51 5o |22
R33 Q80 23 | 55 o4 |24
6 6 {54 D4 HL €182 (1pF <Qs4 6154 D4 HL €154 L1pE <Qss 83; 23 25 26 gg
49.9 cTL81 1 we | 12 VoD VSS CTLes 1 | .\, ne | 12 VoD VSS 083 59 % gg 20
AD8001AR/AD C186 c187 c188 c189 Q84 a1l |2 o [a2
CTL82 16 CTL86 16 Q85 33 24
Cl1o2 IN2 VDD ﬁl—{ }T{ I—o IN2 VDD I—o Soe 3 gg gg ”
CTL83 q 0.1uF 0.1uF CTL87 g 0.1uF 0.1uF Q87 27 23
T o01ur | o.001uF IN3  GND —5—“I = IN3  GND —5—“I = 588 203 %8 0
VEE — = CTL84 3 4 CTL88 g 4 089 a1 42
IN4 VSS IN4 VSS 550 a 21; 3421 a2
R34 ADG611YRU ADG611YRU Q91 a5 |33 pr T
Q92 47 | 45 48 |48
Q93 49 | 49 50 |50
953 Q94 51 51 50 52
Q95 53 | o3 54 |54
Q96 55 56
22 55 56 28
vee U40 uss 59 g; gg 50
31s1 D1 2 C195 | 1pF £ Q89 31s1 D1 |2 C199 L1pF < Qo3 61 {57 62 |62
c194 63 | 63 64 64
14 15 C196| | 1pF 14 15 C200| | 1pF
[ o.1uF | o.001uF s2 D2 <Q9o s2 D2 < Qo4
= = s 1o, 03 |10 C197] | 1pF <091 1| o, 03 |10 c201| | 1pF <Q9s TSS-132-B-G-D-RA
8 61 g4 D4 £ €198/ | 1pF Q92 6154 D4 £ €202 | 1pF < Q96
49.9 CTL89 1 12 VDD VSS CTL93 1 12 VDD VSS N
ADS001AR/AD IN1 NC C205 C206 IN1 NC c207 c208
C204 CTL90 16 1 N2 VDD }T{ ] CTLO4 16 | 2 VDD ]
CTLo1 q . O1uF 0.1uF CTL95 g . O.1uF 0.1uF
T o.1uF | o0001F IN3  GND J—“I = INS  GND J—“I =
VEE —= = CTL92 1 I ves L4 cTLo6 8 |\, ves |4
R36 ADG611YRU ADG611YRU
953

CTL[1:96] <<

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board

Monday, December 15, 2003

Size  |CAGE Code DWG NO IRev
B 10-1174-1 |
|
Scale Sheet ‘

| 2




P5 P6
D
CTL1 1 96 CTL49 1 96
1 96 1 96
CTL2 2 95 CTL50 2 95
S5 12 95 -2 < PULSE_INPUT CTio1 =12 95 [ou
CTL4 4 3 94 93 CTL52 4 3 94 93
CTL5 - |4 93 75, CTL53 - |4 93 5,
CTL6 6 5 92 91 CTL54 6 5 92 91
CTLY -6 91 —o0 CTL55 218 91 —o0
CTL8 3 7 90 39 CTL56 3 7 90 39
CTL9 9 8 89 38 CTL57 9 8 89 38
CTL10 019 88 g7 CTL58 o l° 88 g7
CTL11 11 10 87 36 CTL59 11 10 87 36
CTLL2 Il 86 [gr CTL60 o1 86 [gr
CTL13 13 | 12 85 oy CTL61 13 | 12 85 o4
CTL14 14 13 84 33 CTL62 14 13 84 33
CTLi5 15 1‘5‘ gg ar CTL63 15 ig gg ar
CTL16 16 81 CTL64 16 81
STLLT 5] 16 81 oo ST o 16 81 o VPOS_UNREG <K
CTL18 18 17 80 79 CTL66 18 17 80 79 P7
CTL19 19 |18 910 CTL67 19 | 18 910
CTL20 20| 29 Bl CTL68 20| 29 Bl 1 8
STo1 52 20 T STieo o2 20 T 1 8
o2 np o S A& —
CTL2S 23 1 53 74 HA CIL/l 23 | 53 74 A | I
CTL24 24 73 CTL72 24 73
ST 5 24 73 SNE oo 24 3 3 6
CTL26 26 | 22 21 CTL74 26 |22 217 4 5
ST oo 26 1L ST oo 26 1L 4 5
CTL28 28 27 70 69 CTL76 28 27 70 69
CTL29 59 | 28 69 I"eo CTL77 59 | 28 69 I"eo
CTL30 20 gg g? a7 CTL78 20 %g g? a7 536607-1
CTL31 31 66 CTL79 31 66
kR 3t 66 oo T80 ek 66 oo VNEG_UNREG <
CTL33 33 | 32 65 ¢y CTL8L 33 | 32 65 ¢y
CTL34 24 33 64 63 CTL82 34 33 64 63
CTL35 2 | 34 63 ¢ CTL83 2 | 34 63 5
CTL36 26 | 32 62 M7 CTL84 26 | 32 62 M7
CTL37 a7 | 36 61 o CTL85 37 | 36 61 oo
CTL38 283 37 60 59 CTL86 38 37 60 59
CTL39 29 | 38 59 g CTL87 39 | 38 59 g
CTL40 20 | 39 58 o CTL88 20 | 39 58 o
CTL41 41 40 57 56 CTL89 41 40 57 56
CTL42 2 |4t 56 [ CTL90 2 |4 56 [
CTLA43 43|92 > 54 CTLOL 43 | 22 5510y
CTL44 a | P > Msa CTL92 4 | 5413
CTL45 a5 | 4 M5 CTLO3 45 | 44 53+
CTL46 26 | 4° 52 o7 CTL94 26 | 4° 52 o7
CTL47 47 3‘; gé 00 CTL95 47 3‘75 gé 00
CTL48 48 | o 20 |49 CTL96 48 | 4o 49 49
536507-3 ne 536507-3 ne
CTL[1:96] K
Instrumentation Division
Anand Kandasamy
535B 20N Technology Street
Upton, NY 11973
BROOKHEVEN | Soionie
A
NATIONAL LABORATORY ATLAS CSC ASM1/ASM2 Charge Injection Board
Size  |CAGE Code DWG NO
B 10-1174-1
Monday, December 15, 2003 Scale Sheet 5 of

5 2 3 | 2 I 1




VPOS_UNREG <K

VNEG_UNREG <K&

VPOS_UNREG <K

VNEG_UNREG <K

U4l _ MIC29150-5.0
vee
. 11N ouT 3o . Q
GND
7
D1 + €210 + C212 D2
B220A $209 T 47ur T ST awr B220A
D3 _1+ coua |+ co D4
47uF — 47UF
B220A §as sas T B220A
—
VEE
(@)
P
34N Gout ?
U44  LM7905C
U43 _MIC29150-5.0
VDD
— N ouT ¢ * ?
GND
7
D5 + C218 + €220 D6
B220A SAL T anr T $49 T awr B220A
D7 |+ co2 |+ co2oa D8
47uF — 47uF
B220A g2l T §223 T~ B220A
—
VsS
(@)
zZ
34N Gout ?
U45s  LM7905C

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board

Monday, December 15, 2003

Size  |CAGE Code DWG NO IRev
B 10-1174-1 |
|
Scale Sheet ‘

| 2




5 3
3 o
< N T
v o
— - —
: = [8s.
= ©, ] z s
= o 8332 ’
N NV R AAA
T
e
= ulo Xz
p x|alo|a =)
g g
< —A|O [an] -
[a][a][a][a][a][a][a][a][a](a][a][a] [a% [ [ [a 1§ [a T [ Nm
8
3
449995999843 Ja450d qddd 5
ERREPREEEGE R EEREE IR EE R 5
o
OO 3
93858835858 LEIRNE 55QYZ s |o#
2ngo0R8 5 z g
awa 2 2
o k=1 (O
Q
2 20
f=
v [l
v 2o | ., 19 gx g
Ly = 2a 19 8
v veav | &Y £ |7 £ g 5
vy Sraol A b SN £g j ~
oV rea 0 sa |2V e § 2 3
ov OTav G B 2
oV 2cavy og Gg v D <
v rATAS o8 > =g | <
o > /9 nEQ b= B
K av iZ\) 7d GER 3
8v ' 1 ev 89 5ovv 58553 2 o
89 =] © 2 — <
6Y ST 64 §EE D o)
oy —etav | 9LV otg | 23¥ 6d SELTE 3 2
TV e 1A 11g |8 oid 2252 O S
At 2TV SN 119 EoN cg| @
ZIv TV el zmy s5@sgl 3
€TV TR €1d g E285E & 3
YTV craom A v1a |2av €1 c2B58 <« ¢t o |
STV zam IEIA 518 | e vig z 3
otv___cea | 1Y 918 |y e
1TV zza LWV 18 | 919 >
gV vev | oLy 818 {gro—L19 -
S e 6TV 618 oy 81 O
o o ozv 08 |on 6Tg [~ Jp
T2V 919 Tev Ted o 9¢d " 5
ZoyImav | &Y 229 [ &N Ted >
&y | €V czg 218 zzg & ® <
Ty recomBiad yeg L2 czd " e g
v o 52V geg | 1< 28 < Q
Sy o sev ozg [ 1Y Gea K . of
Iy zer | %Y Jza |93 9z8 B Z
8ev gav | 8¢V 828 |-or — = <
62V oro| 8¢ 628 | o ——oc8 z 5
o5y o 08V oeg 2N 6cd (— 2 g
Tev = Tev 168 [on 0gd [ o B
Ly e zeg [ .29 T€d i S
ey N < "
g5V 20 ged g -
= ez VeV vea [ eed z
GEV 9¢M wm< 5ed wwq =
] gV nm< 9€8 =g
Toyveav| L&Y < €9 9eg
Ly = mm< 1 geq MM_ Le9
bty 9TAV | o v o) 6ed m<< —
TV S we g5 e
Y [44" mv« 3 eve o —
] ver| &Y €8 g e
v GCA Shy C vvd &l e
Sy 24200 S8 =15 e
ovv—€zav| Y 2l 98 oy e
oy e i o e ord 0w 5
8vY zr | 87 gva | 7Y 79 8 4
e 67V SN 8vd ¢} °
o 6vg —
05V 75 %5Y 058 |ty ord s "
Tov 2 AV Teg [ oo 068 "
[4°14 LA (P o ‘oo =@ 7o 5 3
v 14l cog Z5d 8y 2
VoV 5av | 15V —i 758 [rzq e T
= =T Gov geq 9cd 759 [ ]
95y ) 95V _I_| 959 44 gag
oy % GV P /59 6TV 95d ™ _._Ur ™ _._Ur
35V o 85V ggg [N £59 3 3 S 3
65V zg] 65v L 658 [~y 858 ] i
09V =5 09V oog |15V 65 [ .v|_ _|A.
oV zT| LY 198 prp- Tod e
2oV gav | S0 298 fgom o S 2 N 3
Zov ~ g0 cod S, s S s
pov__ 8V | co7 e e ——
P S Gov Sog GT 799 .v|_ —|A- .v|_ —|A-
v %9V 998 |0 598 w
=7 o L9V L0g | 918 999 o 5 o %
Gov e gog <N L9d 3 3 S 3
69v sav| 697 698 |57 g8 i
0L =5 0LV org |F&8 698 1 _J. ..|_ _|A.
T2V M n8 g T
vl ay 2rg &3 T/8 o = o 5
Sy Tzav | &Y g/a | K] 3 S S 3
— i P yra [ 5 €29 ! T
oy Eaav | oY 518 | goao—748 . . .
2 Y 9LV 9/9 9cav /4
1Y TTav 9.9 L L
L TZav L.d . 2 4
8.V [4%=\"4 /9 o - pd -]
51V AN 8/8 [ 3 s S 3
6LV 9T | 82V 6.8 o o 1
08Y 4444 mw< 08g 6.9 1 9 _|A.
TaY Teav| 18Y T8a | bea
zav 4l T8g E %
=gy 578 z8d 3 3
e8v Tz E8Y gsg oV c8g 8 3 S o
vey —ceav | 78 vag [0 ted )
S8v 5T | S8Y e v88 . . .
CEC A= N e —
/8Y €cd 98d E E
oy 7K /89 3 N3
agv ZTav N o< -
88Y r43) 989 JEE] 5 2 5 3
o sy 68V 689 1d 88d
06V 7o 06V 068 |5 oud . . . .
ey ) T6Y 169 814V 064
6V T2V T69 L IR
=6 g z6d 3 9 3
c6v [44\4 269 o = 4
6 | €69 >
sov 723 O o O o
v6Y Zav 2 ved e
S6Y =4 61d 7649 ¢ ] q 3
S6V gcd 96y I6) G649 573
96V €D 509 968 S0
i “o STav %69 L 5
= xIqgLZz0 == 0 3 S
2855 B insods BB . 8,2 518
FFFF [= A82028¢ Mm © .v|__|: .v|__|=
n
™
N ™M
< 80 m q 9 89 2 5 E!
w. 4714 i 8 < o A 3
W O o O o
% ____ m . i _ _
E roou n
3 a
ol A S
0w [ y
vlo|—|x o
S|alalo <
[ [ e 5 E
N
AR °n°
MR .v|_ _|=
0o _lIx
>S000
FFFF o %
— -
9 i
V_‘ o O o
g




vee
vce vee
9 9 g o 19 I c26 I c27
g dNYg — — N <« [T =R ITe < — ANALINm
ay N X [a (® . .
5 uie REPEEEEEhE EEEREEREEREEREENEDEEEERER: 0.1uF 0.1uF vee VEC VeC VEC b
S EEEEEEEEEEEE0000880000008800000 = = |
00300883088 380883888888888888888888¢ R1 R2 R3
S555555555555555 K K K
S
U2
g &
S >  ncasc 12— ||
TMS_EPC2 DCLK
TMS_EPC THe EPCS 191 1vms DCLK 4 DCLK
1 > DATA >
TDO_EPC TDO DATA DATA
- TDI_EPC2 11 8 OE 2,
TDI_EPC2 ™I OE OE
TCK_EPC2 3 9 ncs_>
TCK_EPC2 TCK nCs MINIT_CONE__oon¢S
nINIT_CONF 13 nINIT_CONF
- -}
Power and Ground i3
a 2 O
o 2 0O
S 0 >
EPC2LC20 3 3 4 ¢
FEEEEEFEEEEEEEREEEREEEEREEEEEEEREEEREEEEE
ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ
[ayajalayaalalaialayaiaalaNalalaiaalaiaalalalalaiaalaaalalaala) —1
ZZ22Z2ZZ22Z2ZZZ2ZZ2Z2ZZZ22Z2ZZ22Z2Z2Z2222Z2Z222Z2Z2222 —
O00000000O0OOOOOOOOOOOOOOOOOOOOOBOD -
ERER AR RN EERERE R R REREERERRERRE
EPF10K30BC356-4 29 1999939 19719 1971299 1999 199 |99999%
‘_
TCK EPC2 (¢ Tck_EPC2
| vee
DO _EPC2¢¢1po_EPC2 o1 B
R4 41_0
JTAG
1k vee 02— 2 LITAG
JUMPER?2
RS —g
vee TMS_EPC2
o o {TMS_EPC2
P1
— vee
1 Instrumentation Division
2 Anand Kandasamy
3 535B 20N Technology Street
2 R6 Upton, NY 11973
: ° BROOKHEAUEN | Soion
A 6 A
7 NATIONAL LABORATORY ATLAS CSC ASM1/ASM2 Charge Injection Board Controller
g
9 )i TDI EPC2 (1) gpca
10 -
— Size  |CAGE Code DWG NO Rev
= B <Cage Code> 10-1175-1 | <Revdod
HEADER 10 |
Tuesday, April 13, 2004 Scale Sheet ) o 10

5 2 3 | 2 I 1




DIN_P

DIN_N

CLK_P

CLK_N

LOAD_P

LOAD_N

RESET_P

RESET_N

ENABLE_P

ENABLE_N

RESERVED1_P

RESERVED1_N

RESERVED2_P

RESERVED2_N

RESERVED3_P

RESERVED3_N

u3

U4A

2

W/

74HC14/S0O

U4c

6

U4B
3 T DIN
74HC14/SO

y

74HC14/SO

U4F

12

U4D
O CLK
74HC14/SO

v

74HC14/SO

US5A

2

U4E
11T { LOAD
74HC14/SO

v/

74HC14/SO

usB
310 { RESET
74HC14/SO

L1
« A : 2l R
BLM21BB121SN1D R7 120 -] 1B 2Y 37
L3 2A 3y
71 78 4y 13
& FYVA ¢ 3
BLM21BB121SN1D 3B
14
L2 4A
15128
& N 0 ,
BLM21BB121SN1D OE
L4 RS 120 ] OF
& v 26C32/SO
BLM21BB121SN1D —
L5 =
K YN ° vee
BLM21BB121SN1D R9 120
L6
K YY) C28
¢ 0.1uF
BLM21BB121SN1D
L7
<< Y Y ° =
Eé.MZlBBlZlSNlD R10 120
& YV ¢
BLM21BB121SN1D
Lo U6
& *t 2 1A M
BLM21BB121SN1D 1B 2Y
BLA R11 120 6 {5 3y (L
74 78 4y H13
& 000 . 1235
BLM21BB121SN1D 3B
L11 141 4n
15 128
& NN ¢ ,
BLM21BB121SN1D OE
L12 R12 120 12 OE
& FYYYA o 26C32/SO
BLM21BB121SN1D —
L13 -
& Y *
E]Ij/lZlBBlZlSNlD R13 120
vCce
& 2000 ¢
BLM21BB121SN1D
L15 c29
<< YA 7S 0.1uF
BLM21BB121SN1D
16 R14 120 L
& YA .
BLM21BB121SN1D
vCce vCcC vCce
I C30 l c31 l c32
0.1uF 0.1uF 0.1uF

usD
9! [T ENABLE
74HC14/SO

USF
13 1T {RSRV1
74HC14/SO

U7B
< I RSRV2
74HC14/SO

6
74HC14/SO
USE
10
74HC14/SO
U7A
2
74HC14/SO
U7C
5 inp 6
74HC14/SO

u7D
9! [T { RSRV3
74HC14/SO

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Monday, April 12, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

10

w

| 2




VCC

VPOS_UNREG

JP2

02 |

ENABLE {—— 30

JUMPER2

us
REG101NA-5
N out L5 VCC_0SC
[a)
EN 2 NR 41
(O]
c33
0.01uF
34 + c35 ‘L
I 0.1uF vce vce
- I I
C36 c37
U9 0.1uF 0.1uF
%— NC vDD 1€
P3 NC 38 L L E1
3 | 14 -_ =
4{ P2 RESET
P1 CSEL (33 5
5 | 12
2 P6 EXC [
P5 FouT M u10 U1l SIP-1P
7 | 10
P4 TEST [ , A , .
VSs ouT L TL {PULSER
= ST NC7SZ14 NC7SZ14
vee
c39
0.1uF 0.001uF
. . R16
| u12 R15 = &
2 4 2 49.9
L C75714 b ADS001AR 3
604 JP3
vee C41 o COAX-PCB
0.1uF | 0.001uF N
VEE — =
R17 hN
ca2 ==
0.1uF NN
604

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Friday, May 07, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

10

| 2




s

c43
0.1uF
vee
U14 Vo
17 20

DO 11 po vee c45

D1 181 b1

D 1105 Ri8 cas T oaur [ o001

D4 214 pa vouT (2 ¢ || 3 = =

D5 3 {ps I R19

D6 4 b6 REFOUT 4 3.3K 4TpF

D7 2 b7 16 ca7 2 49.9

D8 5| b8 CE ¢ 220pF

D9 I b9 T

D10 & b1o DGND (12 — ca8 = ca49 R20 c51

D11 D11 AGND L

= 390pF 33pF 33K
DAC8562FS L 0.1uF | 0.001uF
— VEE — =
R21
AN\
953
“ “ =
M1 M2 )
A [T 1l 4
PULSER PULSER
& = al D%
SST211 J ssT211

N

< PULSEOUT

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Tuesday, April 13, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

10

| 2




VPOS_UNREG
o

u16
MIC29150-5.0 vce
o . o) 3 . o o
IN 2 our
G
N
oo D1 + C53 + C55 D2
—_—— Ch2 1~ —_—— Ch4 T~
g B220A O1uF 47uF O1uF 47uF B220A
5|2
3 1
44 =
A D3 |+ _|+ c59 D4
15-24-4157 - c5%6 1~ —— cs8 ~ 4TF I
B220A 0.1uF 0.1uF B220A
i
VEE
a
zZ
IN  GouT ?
O
VNEG_UNREG vtz
LM7905C
TCK P KTck F
i TDO F
{TDO_F
R22
1k vce
R23
1K
vCceC TMS F
o) ® {TMS_F
P3
— vce
1
2
3
4 R24
5
1K
| 6
'z
TDI_F
9
® TDI_F
0 <TDI_
| —
HEADER 10 .

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Tuesday, April 13, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

of

10

| 2




A[1:96]

&

P4

Al 1 96
2 | o [
A3 alg oa |94
Al 41, 93 |93
AS 515 92 -2
AB 6 ¢ o1 L
A7 i 90 -0
A8 8lg g9 |-82
A9 9 fq gg |88
A10 10 | 7o g7 |87
All 113, g6 |-88
Al2 12 {35 g5 |-85
Al3 13 | 13 ga | -84
Al4 14 {314 g3 |-83
Al5 15 |35 g0 |82
Al6 16 {16 g1 8L
Al7 17 {317 g0 |-80
Al8 18 {33 79 |12
Al9 19 {1 7g |28
A20 20 {54 77 |12
A21 21 |5, 76 |18
A22 22 15, 75 |15
A23 23 |53 74 |14
A24 24 | 5, 73 |13
A25 25 | 50 o
A26 26 | 56 71 L
A27 27 |5, 70 |10
A28 28 | 50 69 |62
A29 29 | 59 68 |68
A30 30 {3, 67 |67
A3l 3 f5 66 |68
A32 2 135 65 |65
A33 33 {33 64 |64
A34 34 |5, 63 |63
A35 35 | 50 62 |-62
A36 36 | 56 61 6L
A37 37 |5, 60 |60
A38 38 | 59 59 |52
A39 39 | 59 5g |58
A40 40 | 45 57 |57
A4l A 56 |56
A42 21,5 55 |55
A43 43 | 45 54 |54
Ad4 44 | 53 |53
A45 45 | 4o 5o |52
A46 46 | 4o 51 |5l
Ad7 47 | 45 50 |50
A48 48 | 4o 19 |49
536501-3

< PULSEOUT

P5
A49 1 96
A50 2 % gg 95
A51 3 3 04 94
A52 4 2 93 93
A53 5 5 9 92
Ab4 6 6 o1 91
A55 7 7 90 90
A56 3 3 39 39
A57 9 9 88 38
A58 10 | 14 g7 |-8Z
A59 1133 g6 |88
A60 12 {35 g5 |-85
A61 13 {13 ga | -84
A62 14 {314 g3 |-83
A63 15 {35 g0 |-82
A64 16 {16 g1 8L
A0S 17 {17 go 82
A66 18 1 18 79 F2
A67 19 119 78 H8
A8 20 { 59 77 L
A69 21 {51 76 8
ATO 22 1 55 75 2
A71 23 | 53 74 |14
AT2 24 1 54 73 F3
ATS 251 55 72 H2
Ad 26 | 56 71 F&L
A 27 1 57 70 4
AT6 28 1 >g 69 2
ALL 29 1 59 6g |68
A78 30 | 5 67 |62
AT79 Ul [y 66 |68
A80 32 13 65 |65
A81 33 |55 6a |64
A82 34 |5, 63 |63
A83 35 |55 62 |-62
A84 36 | 56 61 |61
A85 37 | 5, 60 |60
A86 38 |59 5o |52
A87 29 {59 5g |58
A88 40 | 40 57 |52
A89 41 | . 56 |56
A90 42 1,5 55 |55
A91 43 | 43 54 24
292 44 1 44 53 22
A93 45 1 45 52 (22
A94 46 | 45 51 |5l
A95 a7 | 45 5o |50
A96 48 | 4o 19 |49

536501-3

VPOS_UNREG <K

P6

1

—r e

536600-1

VNEG_UNREG <<

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Monday, April 12, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

10

| 2




B[1:96]

P7
B96 1 a6
B95 2 ; gg 95
B94 313 o4 F24
B93 414 o3 (23
B92 515 92 F22
591 6 f¢ o1 F4
B90 17 o0 20
B89 81 g g9 82
588 2 19 gg 88
B8/ 10 1 19 87 F&L
B86 11111 g6 (88
B85 12 115 g5 82
Be4 13 193 g4 -84
B83 14 {312 g3 |-83
B82 15 {15 go |82
B81 16 {16 g1 |81
B80 17 {37 50 |80
B79 18 {1g 79 |22
B78 19 |79 7g |18
B77 20 | 5 77 |12
B76 21 |5, 76 |18
B75 22 15, 75 |15
B74 23 | 55 72 |14
B73 24 |5, 73 |13
B72 25 | 5o 7 |12
B71 26 | 56 71 L
B70 27 |55 70 10
B69 28 | 50 69 |62
B68 29 | 59 63 |68
B67 30 13 67 |-6Z
B66 kil by 66 |68
B65 3215 65 |65
B64 33 |53 64 |64
B63 34 |5, 63 |63
B62 35 | o5 62 |62
B61 36 | 56 61 |61
B60 a7 |5, 60 |60
B59 38 {55 59 |52
B58 39 | 59 5g |-58
B57 40 | 4o 57 |52
B56 41 | .5 56 |56
B55 42 | .5 55 |55
B54 43 | 5 54 |54
B53 44 | o 53 |53
B52 45 | 4o 5o |52
B51 46 | ¢ 51 |51
B50 47 | 45 5o |50
B49 48 | g 29 |49

536501-3

P8

&

B48 1

B47 5|1
B46 3|2
B45 213
B44 = |4
B43 51>
B42 218
B41 a |’
B40 9 g
B39 10 10
B38 11 11
B37 12 12
B36 13 13
B35 14 14
B34 15 15
B33 16 16
B32 17 17
B31 18 18
B30 19 19
B29 20 0
B28 21 o
B27 22 2
B26 23 23
B25 24 o2
B24 25 25
B23 26 26
B22 27 57
B21 28 o8
B20 29 29
B19 30 30
B18 31 31
B17 32 22
B16 33 33
B15 234 21
B14 35 35
B13 26 36
B12 37 37
B1l 38 28
B10 39 39
B9 40 10
B8 41 n
B7 42 12
B6 43 43
B5 44 an
B4 45 | 45
B3 46 1 46
B2 AL 47
Bl 48 | 48

96
95
94
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49

{PULSEOUT

536501-3

VPOS_UNREG <K

VNEG_UNREG <<

.

1

P9

L

536600-1

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy
535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Monday, April 12, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

10

| 2




P10

7

8

558343-1

P11

7

8

558343-1

<DIN_P
<DIN_N
{cLK_P
{CLK_N
<{LOAD_P
<LOAD_N
{RESET_P

{RESET_N

CENABLE_P

< ENABLE_N

< RESERVED1_P
{RESERVED1_N
< RESERVED2_P
{RESERVED2_N
< RESERVED3_P

< RESERVED3_N

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

ATLAS CSC ASM1/ASM2 Charge Injection Board Controller

Friday, May 07, 2004

Size  |CAGE Code DWG NO IRev
B 10-1175-1 |
|
Scale Sheet ‘

10

| 2




DOUT
CLK
LOAD
RESET

ENABLE
RSRV1
RSRV2
RSRV3

P12

D
111
ui1s 2 2
% 1A 1y § 313
9 2A 1z a 2
3A 2Y 4
15 55 |5
4A 2Z
10 5
4 Y 11 5
12 OE 8z 14 6
OE 4Y 6
-5 |13 —
4z 7
—_ 7
. 26C31/SO 3
vce 8
558343-1
C60
0.1uF
r— c
P13
111
uU19 2
2 =
% 1A 1y g 313
9 2A 1z a 4
3A 2Y 4
15 > L5
4A 2Z
10 5
3Y 5
4 %> 11
12 OE 3z 14 6
OE 4Y 6
= |13
4z 7
= 7
. 26C31/SO 8
vce 8 8
558343-1
Cc61
0.1uF
Instrumentation Division
Anand Kandasamy
535B 20N Technology Street
Upton, NY 11973
BROOKHPEVEN | <ioiic.
; - A
NATIONAL LABORATORY RS422 Driver Board 8 Channels/ PC Controller
Size  |CAGE Code DWG NO IRev
B <Cage Code> 10-1176-1 | <Revdod
|
Scale Sheet ‘

Monday, April 12, 2004

10

of

10

| 2

e>




EN

BATT1

vee
ov | swi LT1121CST-5
ov 2 o o IN ouT 3 = 3
3 [a) [a)]
v SPST z z R1
4 (O] (O] R
GND U1 + C1
c 47uF
GND
GND 6 -_- -_-
= D1
9VBAT =
L VW 1NI308GBLRA
: X
P2
111
U2 2 2
% 1A 1y g 313
9 2A 1z 6 | 4
3A 2y 4
15 25
4A 27
10 5
4 ﬂ 11 5
P1 OE 3z
VCC 12 | 5 2y |14 6 ¢
=8 I
- 2z | .
STROBE (- = 7
DATAO -
DA 3 o 26C31/SO alg
DATA2 M2
= 0.1uF
DATA3 A 558343-1
DATA4 -5
DATAS (=L =
DATA6 (& -
DATA7 [
ACK
11
BUSY |12 p3
PaperEmpty _13 1
SELECT [—3 1
AUTOLF
ERROR M2 us 215
—INIT _1$ 1 2 3
SELECTIN —18 1 1A 1y 2 3
GND |8 I 2a 1z -2 | .
GND (12 TEER 2y |2 4
GND 4A 27
21 10 5
GND 22 4 ﬂ 11 5
GND 73 vcc 12| OE AR 6
GND |22 OE ay -4 6
GND |22 2z | .
GND — 7
26C31/SO alg
DB25 PCB FLUSH I gqu
: 558343-1

NATIONAL LABORATORY

Instrumentation Division
Anand Kandasamy

535B 20N Technology Street
Upton, NY 11973
anand@bnl.gov

RS-422 8-Channel Driver Board

Tuesday, December 16, 2003

Size  |CAGE Code DWG NO IRev
B 10-1176-1 |
|
Scale Sheet ‘

| 2




